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Introduction
Scope

This standard provides guidance for the preparation of a pathway risk analysis (PWRA)
document. PWRA may be used to determine if individual pathways have the potential to
allow the entry or spread of pests and to rank and prioritize multiple pathways according
to their relative level of risk. Accordingly, PWRA may be used as a decision tool to
assign limited resources most effectively to those pathways that pose the greatest risk
and for which management options are also feasible and cost-effective. PWRA
addresses multiple pathway scenarios only; single pathway scenarios are addressed in
ISPM No. 11, Pest risk analysis for quarantine pests including analysis of environmental
risks and living modified organisms (section 1.1.1). This standard pertains to
unintentional introductions of plant pests entering North America or spreading into new
areas within North America, by a variety of human-mediated pathways. It does not
address intentional introductions or introductions by natural pathways such as wind,
water or animal migrations. As such, the standard follows the definition of a pathway
from ISPM No.5, i.e. any means that allows the entry or spread of a pest, with the
exception of natural means.
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Definitions, Abbreviations and Acronyms

Critical control point A step in a pathway system where specific procedures can be

applied to achieve a defined effect and can be measured,
monitored, controlled and corrected.

Pathway The process for determining whether a pathway can allow the
categorization entry or spread of one or more potentially regulated pests (New)
Pathway mapping The identification and description of pathway characteristics

relevant to pest entry or spread, considering the entire pathway
route from origin(s) to end point(s) (New)

Pathway prioritization  The process of listing pathways in order from high priority to low
priority based on pathway ranking, as well as risk modifiers
(externalities) which were not part of the risk assessment but
that play a role in deciding which risk management option(s) to
select and use. Used as a decision aid by NPPOs to determine
where plant health resources should be focused (New).

Pathway ranking Assigning risk levels to pathways based on results of pathway
grouping and pathway risk assessment (New)

Pathway risk analysis The process of evaluating multiple pathways and their
associated pests based on biological and other scientific and
economic factors to determine which pathways have the highest
priority for management, and the kind and strength of
phytosanitary measures to be taken against them relative to
other pathways (New)
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Pathway risk The process of evaluating multiple pathways and the pests
assessment associated with those pathways, and the ranking of those
pathways based on their level of phytosanitary risk (New)

Pathway risk The evaluation of options to reduce the risk of entry and spread

management of pests associated with pathways, and the selection of options
based on pathway prioritization (New)

PWRA Pathway Risk Analysis (New)

PWRA area Areas within the importing country in relation to which a

Pathway Risk Analysis is conducted

Outline of Requirements

The objectives of a Pathway Risk Analysis (PWRA) are to identify human-mediated
pathways of quarantine concern, assess and rank the risk associated with them, and
identify and prioritize risk management options.

PWRA follows a process defined by three stages (see Appendix 1):

Stage 1 Initiating the process involves identifying pathways that are of concern and
should be considered for pathway risk analysis; and, grouping the pathways according to
their similarities (Appendix 1).

Stage 2 Pathway risk assessment begins with the categorization of individual
pathways to determine whether they present a phytosanitary risk. If a pathway presents
a phytosanitary risk, risk assessment continues with an evaluation of each pathway and,
if necessary, of pests associated with each pathway according to ISPM No. 11. Risk
and uncertainty are taken into account at various steps within the assessment and when
combined, provide the cumulative score for each pathway. Current phytosanitary risk
management practices are taken into account during the process. These evaluations are
then used to rank all pathways under consideration.

Stage 3 Pathway risk management involves identifying management options for
reducing the risks identified at Stage 2. Pathways are then prioritized based on a
combination of the rank assigned in Stage 2 and risk modifiers or externalities (i.e.,
feasibility, availability of resources, cost-effectiveness, impact, executive priority,
political factors, trading partner consultations and other sensitive issues). Finally,
management options are selected and applied to address the phytosanitary risk posed
by the pathway(s) with the higher priorities.

In Stages 2 and 3, risk and uncertainty are scored multiple times with respect to
pathways and pests. The steps involved in scoring are subordinate to the main
processes of pathway ranking and pathway prioritization.

RSPM No. 31
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Background

The objective of this standard is to provide guidance on conducting Pathway Risk
Analysis (PWRA) to identify, assess, rank and prioritize pathways in order to inform the
decision making processes of National Plant Protection Organizations (NPPOs) for the
application of phytosanitary measures. This standard complements international
standards for Pest Risk Analysis (PRA) (ISPM No. 2, Framework for pest risk analysis
and No. 11, Pest risk analysis for quarantine pests including analysis of environmental
risks and living modified organisms by focusing on the risk associated with pathways
rather than the risk associated with pests in those pathways. At present, neither the
IPPC nor NAPPO has a definition or a standard for analyzing the risk associated with
particular pathways that goes beyond conducting a series of PRAs for individual
pathways and associated pests associated with them. This standard provides guidance
for ranking and prioritizing, in a systematic manner, the risk associated with particular
pathways, based on characteristics of the pathways themselves in addition to the risks
presented by the pests they may carry. It may be used to rank and prioritize multiple
pathways associated with a single pest or multiple pathways associated with multiple
pests. The risk management stage focuses on the pathway rather than the pest(s) and
opportunities to mitigate pest entry or spread at critical control points along the pathway.
The present standard incorporates parts of ISPM No. 11 with three stages: Initiation,
Risk Assessment, and Risk Management.

Pest risk analysis and pathway risk analysis are intrinsically linked. One can not be
effectively applied without consideration of the other. The difference between PRA and
PWRA lies in the primary focus of the PWRA. A PRA focuses on the risk associated with
individual pests that may be transported via the pathway, while a PWRA focuses on the
risk associated with the pathway itself, and the risk relative to other pathways.
Procedures unique to PWRA are the mapping, ranking and prioritization of multiple
pathways.

Pathways are defined as the means by which pests are allowed to enter or spread in an
area (ISPM No. 5, Glossary of Phytosanitary Terms). Primary pathways for the
introduction of plant pests may include imported consignments of plants and plant
products but this is pest-dependent. However, it is also important to consider the risk of
introducing those same pests with other types of pathways (e.g. packing material, mail,
garbage, passenger baggage, etc.) which are mentioned in ISPM No. 11 (section 1.1.1).
In order to better understand how pests may enter or spread into their territory, NPPOs
may benefit from consulting examples of detailed pathway classification systems based
on types of pathways such as transportation and living industries (Appendix 1). Each
pathway has a specific set of elements that will have an impact on the pests that may be
associated with it. Pathways can be relatively simple or extremely complex depending on
the variety of means of entry or spread and the means by which different commodities
move around the globe. From a risk management point of view, the number of critical
control points will also affect the pests associated with the pathway. If a pathway is
visualized as a flow diagram with a beginning, end, and various points in the middle,
critical control points are those steps along the pathway where effective risk
management measures may be applied as pointed out in ISPM No. 14, The Use of
Integrated Measures in a Systems Approach for Pest Risk Management. The above-
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mentioned flow diagram is defined in these guidelines as pathway mapping. For multiple
pathways for a pest of concern, or for multiple pathways and multiple pests, it is crucial
to identify the elements and critical control points of each pathway if the pathways are to
be ranked, prioritized, and risk management measures applied most effectively.

Pathway risk is a product of two risk factors: exposure of commodity and pest complex
risk level. The first is the level of exposure of the commodity or other entity (e.g., cargo
vessel, container, train car, packaging) to the environment in the PWRA area at the end
of the pathway which will facilitate entry or spread of pests into that area. This level of
exposure will depend on degree of processing, intended use, complexity of makeup, etc.
The second factor is the risk level of the pest complex that arrives at the end of the
pathway into the PWRA area with the commodity or other entity.! The risk level of the
pest complex is based on the cumulative level of risk of each pest. The level of risk of
each pest is based on likelihood and consequences of introduction.

ISPM No. 15, Guidelines for Regulating Wood Packaging in International Trade, NAPPO
RSPM No. 23, Guidelines for consignments in transit and ISPM No. 25, Consignments in
transit are examples of standards that are based on PWRA. ISPM No. 15 approaches
PWRA from the perspective of a particular commodity that may act as a pathway for
known and unknown quarantine pests. Phytosanitary measures applied are not pest
specific but rather are focused on mitigating risk associated with the pathway. NAPPO
RSPM No. 23 addresses the risks associated with regulated articles passing through a
country on their way to the country of destination. NAPPO RSPM No. 23 focuses
primarily on the mode of transport, with the commaodity in transit and/or individual pests
considered secondary elements.

In today’s global marketplace, the traditional approach to addressing phytosanitary risk,
by assessing individual pests associated with intentional importations, is not sufficient to
effectively mitigate unintentional pest introductions, as is pointed out in NAPPO RSPM
No. 24, Integrated Pest Risk Management Measures for the Importation of Plants for
Planting into NAPPO Member countries. An increasing focus on the protection of natural
areas from plant pests also contributes to this challenge, as it presents difficulties
associated with pest surveillance and the application of phytosanitary procedures to
large areas with potentially diverse landscapes and remote locations. Preventing the
introduction of pests by addressing critical control points along human mediated
pathways, ranked according to their relative risk of transporting pests, will guide NPPO
decisions in the use of their plant protection resources to protect both natural and
managed environments. Pathway risk analysis will provide insights into phytosanitary
control points along pathways, opportunities and challenges for risk mitigation, and gaps
in knowledge.

Pathway Risk Analysis Requirements (Follow flowchart in Annex 1)

1. PWRA Initiation
The aim of the initiation stage is to identify and group the pathways which are of
guarantine concern and should be considered for risk analysis in relation to plant pests.

RSPM No. 31
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1.1 Identification of Initiation Points
The PWRA process may be initiated as a result of:

1) the identification of multiple pathways that present potential pest hazards

2) the identification of a pest associated with multiple pathways that may require
phytosanitary measures

3) the review or revision of phytosanitary policies and priorities

4) the request to allow import of a new commodity, or a commodity from a new origin

It should be specified whether the PWRA is to be conducted with respect to a single
known pest, multiple known pests, or to a range of potential pests that may be
associated with each pathway.

1.2 Identification and Grouping of Pathways

The pathways of interest for analysis are listed and described briefly. The kinds of
pathways may be grouped according to their common aspects such as modes of
transportation (i.e., air, water, land) and further broken down into sub-pathways based
on other factors such as purpose, commodity, conveyance, etc. An example of grouping
pathways in this manner is provided in Appendix 1. "

1.3 Identification of PWRA area

The PWRA area should be defined as precisely as possible. This is analogous to the
PRA area of ISPM No. 11.

1.4 Information Gathering

Information gathering is an essential element of all stages of PWRA. Information for a
PWRA may come from a variety of sources. The provision of official information
regarding pest status is an obligation under the IPPC (Art. VIIl.1c); facilitated by official
contact points (Art. VIII.2). As for environmental risks, the variety of sources of
information will generally be wider than traditionally used by NPPOs. Broader inputs may
be required. These sources may include environmental impact assessments.

A check should also be made as to whether PWRA(s) have already been done for the
pathway(s) or some part(s) thereof. Because pathways and the pests they carry can
cross international borders, PWRAs done by other NPPOs may be relevant to parts of a
pathway being analyzed. If a PWRA exists, its validity should be checked as
circumstances and information may change. The possibility of using a PWRA from a
similar pathway, that may partly or entirely replace the need for a new PWRA, should
also be investigated.

RSPM No. 31
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= PWRA can be accomplished by a single expert or a team of experts. For more
complex pathways, a team of experts may be necessary for an adequate
analysis.*

1.5 Conclusion of initiation

At the end of Stage 1, the initiation point, the pathways of concern and the PWRA area
have been identified. Relevant information has been collected and pathways have been
identified as possible candidates for risk analysis. A team of experts has been developed
to analyze the various pathways of concern.

2. Pathway Risk Assessment

Risk assessment is conducted for each pathway. The process for pathway risk
assessment can be broadly divided into four interrelated steps:

e pathway categorization

o assessment of the pathways

e assessment of pest(s) associated with the pathways (as per ISPM No. 11)
e pathway ranking

In most cases, these steps will be applied sequentially in a pathway risk assessment but
it is not essential to follow a particular sequence. In some cases, it may not be necessary
to go through all steps. For example, for the single pest/multiple pathways scenario, for
which only sections 2.1, 2.3 and 2.4 need be completed. However, for multiple
pest/multiple pathways scenarios, all sections should be completed.

Pathway risk assessments need to be only as complex as is technically justified by the
circumstances. This standard allows a specific PWRA to be judged against the principles
of necessity, minimal impact, transparency, equivalence, risk analysis, managed risk and
non-discrimination set out in ISPM No. 1, Phytosanitary principles for the protection of
plants and the application of phytosanitary measures in international trade (FAO, 2006).

2.1 Pathway Categorization

A pathway is defined as any means that allows the entry and spread of a pest (ISPM 5).
If the criteria of the pathway definition are not met then a pathway risk assessment is not
required. The opportunity to eliminate a pathway or pathways from consideration before
in-depth examination is undertaken is a valuable characteristic of the categorization
process.

! Based on NISC (2005)
RSPM No. 31
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2.1.1 Elements of Categorization

The categorization of a pathway as a means to allow entry and spread of a pest should
take into account:

- a description of the pathway (pathway mapping)

- an initial evaluation of the potential of the pathway to allow the entry and spread of
potential regulated pests in the PWRA area

2.1.1.1 Pathway Mapping (i.e., description)

To ensure that risk is being assessed for all the elements of the pathway, and that
information used in the assessment is relevant to the pathway in question each pathway
should be clearly described to the level of specificity required for the analysis. The
beginning and end points of the pathway should be described as well as the transit
route. All physical, geographical, ecological, seasonal, etc. characteristics relevant to
potential pest entry and spread should be defined. Critical control points along the
pathway where phytosanitary measures are or could be applied or pest status of the
consignment monitored should be identified (United States Food and Drug
Administration, 1997). Any commodities, conveyances, packing materials and
handling/treatment protocols involved in the pathway should be considered in the
PWRA. For the sake of simplicity it may be useful to present the pathway map as a flow
diagram (though a detailed pathway description is a useful alternative).

2.1.1.2 Potential for the Pathway to Transport a Pest

Evidence should be sought to determine whether or not the pathway could become a
means for the entry or spread of a pest or pests. The pest or pests of concern for each
pathway should be listed. A check should also be made as to whether PWRAs or PRAs
have been completed for all or some of the pathway(s) and associated pest(s). Pests for
which no previous PRA has been completed should be categorized according to ISPM
No. 11 (section 2.1) to determine if there is at least one potential regulated pest
associated with the pathway.

The magnitude of the pathway should be considered in terms of frequency and volume
as well as contact with a significant number and variety of pests. For the time in transit,
the survivability of pests in relation to ecological/climatic conditions, as well as
opportunities for contamination and cross-contamination, should be taken into account. If
there is only a single pest of concern for the PWRA, or several specified pests, the
potential for the pathway to transport a pest need only be considered in relation to those
pests.

2.1.2 Conclusion of Pathway Categorization

If it has been determined that a pathway has the potential to serve as a means for the
entry or spread of at least one potential regulated pest, the risk assessment of that
pathway should continue. If a pathway does not fulfill this criterion, the risk assessment
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process for that pathway may stop. In the absence of sufficient information, the
uncertainties should be identified and the assessment process should continue.

2.2 Assessment of Pathway(s)

Each pathway is assessed for its potential to serve as a means for the entry and spread
of pests. The individual pathway maps developed in section 2.1.1.1 should be consulted
throughout this procedure, so that all elements of each pathway are considered in the
assessment. The assessment should include consideration of risk-based mitigation
measures including those currently in place. Factors that may be considered include
(but are not restricted to):

Pathway Magnitude

« Diversity of regulated pests transported

e Number of individuals per species transported

e Minimum propagule size per species known to form viable populations
e Frequency of known entry of pests

o Frequency of transit

e Size/volume of incoming material

e Number of potential entry points along pathway

e Release potential due to catastrophic events (accidents)

Pathway Factors Affecting Survivability of Pests

e Speed/duration of pathway

« Potential for maintaining pest viability in transit or storage (consider conditions
during harvest, processing, transloading, commercial procedures applied prior to
or during transit such as refrigeration, sealed packaging)

e In-transit contamination such as co-mingling of shipments

e Suitability of season for survival of organisms

Detection of Pests Along Pathway

« Ease of inspection

o Ease of detection of pests

e Required inspection expertise

o Required diagnostic expertise

o Degree of detection resources required

o Likelihood of intentional concealment of a commodity due to illegal activity
associated with the pathway (i.e. smuggling)

Environmental Suitability

e Proximity of entry, transit and destination points to hospitable environments for
establishment (i.e. suitable climate, hosts, habitats)

« Shape and extension of the suitable areas crossed by the pathway

o Proximity to areas of low pest prevalence or pest free areas
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« Potential introduction of generalist organisms (i.e. organisms with little
environmental specificity)
e Intended use of commodity

Risk Management Considerations

« Past history of introduction of pests via pathway

o Potential to introduce new pests not yet in the PWRA area

« Potential to transport difficult-to-control organisms or organisms for which control
options are not available/unknown or organisms for which control options are very
expensive

e Management History (Successes and Failures)

e Analysis of applying multiple management methods to achieve greater risk
reduction to all associated pathways or the increased risk independently applied
to the several associated pathways being considered

« Management method cost analysis

e Intended Commodity Use

Consequences of Introduction

« Potential to transport organisms that are known to cause direct economic impacts
(e.g. agriculture, forestry, horticulture, natural areas, property values etc.)

o Potential to transport organisms that are known to cause indirect economic
impacts to domestic and international trade (e.g. pest infestations that result in
export markets refusing products, etc.)

« Potential to transport organisms now or in the future that are known to cause
impacts to natural resources (ecosystems, habitats, native plants, etc.)

« Potential to transport invasive organisms now or in the future that are known to
have political or public sensitivity (e.g. sensational, unusual or unknown
organisms or those known to impact endangered species?

2.2.1 Scoring

The elements of the individual pathways assessments may be scored qualitatively or
guantitatively. Generally, numerical scores will facilitate the relative ranking of pathways
(section 2.4).

For determining the overall risk for each pathway, the risk factors scored above are
combined to determine the probability of introduction of a pest or pests. An example of a
guantitative scoring method for this section is provided in Appendix 2.

2.2.2 Estimation of Degree of Uncertainty

Estimation of the probability of a pathway to allow entry or spread of a pest involves
many uncertainties. It is important to document the areas of uncertainty and, where

appropriate, the degree of uncertainty for each element in the assessment.

2.2.3 Conclusion of Pathway Assessments
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At the end of section 2.2, each pathway has been assigned a qualitative or quantitative
score for both risk and uncertainty.

2.3 Assessment of Pests Associated with the Pathways

If warranted, pests identified in Stage 1 may be subject to pest risk assessment as
described in ISPM No. 11. Depending on the nature of the PWRA, for multiple pest
pathways it may be possible to identify one or more representative pest(s) per pathway,
and restrict the pest risk assessments to those pests.

Each assessment should include consideration of risk-based mitigation measures such
as existing management options. If risk management practices with acceptable efficacy
are already in place for a pest or pests associated with the pathway, the level of risk
assigned for probability of introduction and spread will be lower for those pathways
compared to pathways where fewer or less effective mitigation measures are in place.
Acceptable efficacy should be determined considering technical aspects (e.qg.
fumigation) and bureaucratic factors influencing the application of the technique.

2.3.1 Single Pest Pathway Risk Assessment

If only one pest is being considered for the PWRA, a separate pest risk assessment
should be conducted for the pest relative to each of the pathways with which it is
associated. The same pest will therefore be evaluated multiple times, resulting in
different outcomes for each associated pathway since the probability of introduction and
spread may vary considerably for different pathways. It is important to document areas
of uncertainty and the degree of uncertainty in each assessment.

2.3.2 Multiple Pest Pathway Risk Assessment

Separate pest risk assessments should be conducted for each pest-pathway
combination. In other words, for each pest of concern, the elements of the pest risk
assessment should be evaluated with respect to each pathway on which it may be
transported. It is important to document areas of uncertainty and the degree of
uncertainty in each assessment.

2.3.3 Conclusion of Pest Risk Assessments

At the end of section 2.3, a pest risk assessment has been completed for one or more
pests associated with each pathway under consideration. For each pest risk
assessment, an overall risk score should be assigned which encompasses both
likelihood and consequences of introduction. The score may be qualitative or
guantitative. Quantitative scores will facilitate pathway ranking in section 2.4. For a
single pest pathway risk assessment there is only one risk score value and one
uncertainty score value per pathway. For a multiple pest pathway risk assessment, the
scores for all the pests in each pathway may be combined to obtain a cumulative or
overall value of pest risk for each pathway. The same is done to obtain a cumulative
value of uncertainty for each pathway.
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2.4 Pathway Ranking

Ranking of each pathway is based on a combination of the risk scores obtained from the
assessments of the pathways in section 2.2 and of the pests in section 2.3. For single
pest pathways, the rank will be based solely on section 2.3. The risk values take into
account existing management options.

This establishment of relative rankings will provide supporting rationale when an NPPO
makes policy decisions regarding the prioritization of pathways that present the highest
risk for their area. For a multiple pest PWRA, it may be necessary at this step for the
NPPO to consider the significance of the risk posed by several lower risk pests on one
pathway as compared to that of one or a lower number of higher risk pests on another
pathway.

3. Risk Management

Pathway risk management is the process of identifying ways to react to the perceived
risks associated with a pathway, evaluating the anticipated efficacy of these actions, and
choosing the most appropriate options. The conclusions from pathway risk assessment
(Stage 2) are used to aid decisions.

When prioritizing pathways, the risk ranking from Stage 2 is considered along with
additional risk modifiers or externalities that are identified in the risk management stage.
This process may be quantitative or qualitative. Since zero-risk is not a reasonable
option, the guiding principle for risk management should be to achieve the appropriate
level of protection that can be justified and is feasible within the limits of available options
and resources.

3.1 Identification and Evaluation of Risk Management Options

Pathways may be analyzed to identify critical control points from origin through to
destination, where ‘specific procedures can be applied to achieve a defined effect and
can be measured, monitored, controlled and corrected’ [ISPM No. 14, The Use of
Integrated Measures in a Systems Approach for Pest Risk Management]. ISPM No. 11
outlines the various management options that may be considered when addressing
phytosanitary risks. Appropriate measures should be evaluated based on their
effectiveness in reducing the probability of entry and spread of pests.

The phytosanitary measures chosen should, where possible, effectively mitigate the
entry and spread of a wide range of pests (both known and unknown) that may be
transported via the pathway. At the same time, the measures should be specific for (or
tailored to) consignment type (hosts, parts of plants) and origin so that they do not
restrict the import of products where such measures are not justified. This would
constitute a barrier to trade. Combinations of measures may be needed in order to
achieve the appropriate level of protection.

The principles of necessity, minimal impact, transparency, equivalence, risk analysis,
managed risk and non-discrimination set out in ISPM No. 1, Phytosanitary Principles for
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the Protection of Plants and the Application of Phytosanitary Measures in International
Trade are applicable.

3.2 Pathway Prioritization

It may be appropriate to consider risk ranking modifiers (external factors) which were not
part of the risk assessment (Stage 2) but that will play a role in risk management.
External factors could include: availability of resources that affect implementation of risk
mitigation measures, feasibility and cost-effectiveness of mitigation measures,
government priorities, the acceptable level of risk, indirect effects on trade, and political
considerations such as consultations with trading partners. In this stage, risk managers
may compile and evaluate a list of external factors for each pathway.

Pathways are then prioritized in order from high to low based on a combination of the
pathway ranking from Stage 2 and the external factors. As such, pathways are ranked
three times: (a) Stage 2 for the pest risk associated to the pathway based on scientific
knowledge; (b) Stage 3.1 to attach the management options that may lower risk level;
and; (c) Stage 3, after incorporating external factors which are not related to risk
management, but are political, economical or other types of influences not related to the
pests and their management.

3.3 Selection and Application of Risk Management Options

Because of available resources, it may only be feasible to effectively manage the highest
priority pathway. The PWRA results offer a justification and serves as an aid to decision-
making about where to apply limited resources in order to effectively manage the
phytosanitary risks associated with those pathways that present the highest level of
unacceptable risk.

3.4 Conclusion of Pathway Risk Management

The result of the pathway risk management procedure will be the selection of
management options for the highest priority pathway(s) or for all potential pathways if
resources are available. These management options form the basis of phytosanitary
measures, with the aim of lowering the risk associated with the pathway(s) to an
acceptable level. The application and maintenance of such regulations is subject to
certain obligations such as in the case of contracting parties to the IPPC.
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4. Documentation of Pathway Risk Analysis
4.1 Documentation Requirements

The IPPC and the principle of "transparency” (ISPM No. 1) require that countries should,
on request, make available the rationale for phytosanitary requirements, restrictions and
prohibitions. The whole process from initiation to pathway risk management should be
sufficiently documented so that when a review or a dispute arises, the sources of
information and rationale used in reaching the management decision can be clearly
demonstrated. Other aspects of documentation are discussed in ISPM 11. The main
elements of documentation are:

e purpose for the PWRA

e PWRA area

e sources of information

« description of each pathway that could include a map or flowchart outlining origin
and end points, pathway route(s), list of known and potential pests associated
with the pathway(s), control points, phytosanitary risk mitigation measures
currently in place, etc.

« conclusions of risk assessments for pathways and associated pests

« risk ranking for each pathway

« risk management options identified

« risk ranking modifiers for each pathway

o pathway priority list

o pathway(s) selected for risk mitigation

« risk mitigation option(s) selected

RSPM No. 31
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Annex 1: Pathway Risk Analysis Flowchart

ANNEX 1: PATHWAY RISK ANALYSIS FLOWCHART
Stage 1 Stage 2 Stage 3
Initiation B Pathway Risk » Pathway Risk
Assessment Management
Y . s g o r
Step 1: Categorize pathways
Step 1: Step 1:
Map (describe) pathway
Identify initiation Identify and evaluate
point Determine potential for the management options.
l pathway to transport a pest
Step 2:
h y
Identify and group Step 2: Step 2:
pathways
Assess pathways Prioritize pathways
based on pathway
. rankings and external
Step 3: factors
Identify PWRA area A
Step 3:
Step 3:
Assess pests associated 5
with the pathways Select and UPPI)"_
management options
Step 4:
Gather information A
Step 4:
Rank pathways
RSPM No. 31
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OVERVIEW OF DIAGRAMS

Appendix 1: Examples of Pathway Diagrams

Categorization Of Pathways and Sub-Pathways
(A continual ‘Drill Down’ of Pathways to the Lowest

Transportation Related
Pathways

This category includes all the
various pathways related to
transportation of people and
goods. Subcategories include:

1) Modes of Transportation

2) Military Travel and
Transportation of Military
Vehicles

3) Items Used in Shipping
Process

4) Mail/lnternet/Overnight
Shipping Companies

5) Travel/Tourism,
Recreation/Relocation

See Diagram 1 for more details

Levels)

Living Industry
Pathways

This category includes all the
various pathways associated
with living organisms and/or their
by-products. Subcategories
include:

1) Plant Pathways

2) Food Pathways (marketready
or near marketready —
transporting animals for
consumption)

3) Non-Food Animal Pathways
(transporting animals for
reasons other than
consumption)

4) Non-Living Animal and Plant
Related Pathways (animal
and plant products)

See Diagram 2 for more details

RSPM No. 31
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Miscellaneous
Pathways

This category includes various
pathways that did not fit into the
other two categories.
Subcategories include:

1) Biocontrol

2) Release of Animals for
Religious, Cultural or Other
Reasons

3) Other Aquatic Pathways

4) Natural Spread of
Established Populations of
Invasive Species

5) Ecosystem Disturbance
(long and short term)

See Diagram 3 for more details
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Transportation Related Pathways

Dagram1
= (Indudes dl the various pathways related to the transportationof people, conmodities
and goods, including military travel and trans| ion of military vehides
TL T T-3 T-4 A
Modes of Miitay Trael kems Used In Meillntermet T o ncucingiltany)
Transportetian and Transportation The Shipping Overnight Shipping ng
(Things cbing o Mlitary Vghicles Prqoess Companies
the tr: o) I
T31 T32
21 T22 : . 151 T54
Bape  Epen  GREDCR (AR Traukers ! Tras
\efides All, " exteriors) Themseves Consumebles
(Indudeshumars as Caryan Trarsported For Foodonauise
1 TL2 TL3 Ertata ‘e hips, et)
Air Transportation _\I_/\Her/AqLaﬁc L_IgpdTerr&Gti:)hra]I (Fet % harse shovs,
lanes, seaplares, ransportation ansr)o'tat . rgevas
ks (Freshveterard e - (ndudksall mehods o dircuses, rodeos, plat
Indudes dl places indudes dll types of aossthe gear, €c.) a gaden shovs, efc.)
: ot round) ™21  T322 ™23 o4
where orgaiss ageticvelides and Wood  Seaneed Oher
oauld hide induding movale strudtures). Plart Send/Earth
s vaerds (YRGS e
mein i
cains) (Usedaspeddrg ) Industries
Ieterials) (IncLstries thet
savice hips,
planes, etc.)
T131 T1.32 T133 TL34
RER, D, fmmm fe W
) refighting Ses .
Motacycles, cydists — Metros Vehides Pets Ferm Eouipment
Mororails
T121 T1.22 T12.3 TL24 T1.25
Ship Bdlast Hull/ S structures/Sructures Trars| jon/
pV\Eter Sufece m aAperAboveV\Enter Line mmm of Dredge
(And other Fouli ie. Ded?e atforms il Meterial
tﬁv&qs thet Fécreg%a'é ¢ a rigps etc) S
holdwater) Beets &
Vehides)
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Living Industry Pathways

(includes al pathweys associated with
living organisns and/or their by-products)

Dagram?2
L1 L2
Fant Pathweys Food Pa ‘
(Aopetic and Temestrial) (Transpartation of aninels
forimrediate consumption)
121 22 L23
Live Cher Pant &
Seefood Live Pant Parts
(maketready-  Food As Food
tobecorsumed  Aninels
Inmediately)
L1 L2 L13
Inportationof  Potting Sails,
Rlants for Qowing Flant Trads
Research Mediuns, (o,
Sods, and Y.
Qther Miterials Landscape,
(Fetiizers, kicergineating floral, raw
meterids schas ve tuf Logs, etc)
andercsioncotrd
tedmdages live
fasdnes, wetland
_reﬁaau’onam
widlonersoiele) 1139 132
Fant \Ahole
Parts Fants
L1311 L1312
Above Gound Below Ground
Pant Pats Plant Pats
(Quttings, (Bulbs, roats,
bunocr, LTS ers, ) ™"
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L4

L3 Nonliving
Non-Food Animel and Flant
Animel Pathways Related Pattways
(Transporting aninels for reasons ather then
consunption, exduding entertainmrent which is
covered inthe dagramfor transportation pethways)
L31 L32Pet L33 L34 L35
Bat  Aguarium Aqueculture Nor-Pet Relesse of
Trade (Ind. argariss Anindls Qganisms
(Rarts dassfiedas  (AnndElsforresearch,  For Religious,
covered segfoodwhen  zoos, pubicaguaria, Quiturd or
under plart shippedfor fur henvest, Cther
trade) ather puposes)  livestock for nonfood Reasons
: puposes suchas (Prayer anindl
hunt dubs, radng, release, aninels
breeding, dreftanindls)  relesseda
weddngs, anindl
liberatiors, €tc.)
<4l L42 L4 .
" Processedand  Frozen Mninelly Mninelly
" Partially Processed  Sesfood  Processed Processed
Mest and Meat Animel Rant
Processing Products Products
Wéste (Hdes, trophies (Logs, chips,
feethers, etc) firanood,
muich, straw
Subpetimays hey, besiets, e

Each of the categories above hes subpethnays:

1) The arganism‘intrade” itself —whether intentionally rdleased
(authorized or unauthorized) or escaped

2) Htdhhikersonorinthe organismintrade

3) Hichhikersinwater, food, nestingbedding, or groning medium

NOTE  Hitchhikers canindude plants, aninels, invertelrates, perasites,

diseases and pathooes
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Diagram 3 .
g Miscellaneous Pathways

(Includes various pathways that did not fit into the
Transportation or Living Industry Pathway Categories)

M1 M2 M3 M4 M5
Biocontrol Other Natural Spread Ecosystem Garbage
Aquatic Of Established Disturbance
Pathways Populations of
Important Note: For the purpose of Invasive Speclles .
. - (Includes natural migration,
these diagrams, this category only
. movement and spread of
refers to the release of a species as a ati M5.1
biocontrol agent that unexpectedly popucaulr?gst,socean Transl ort
becomes an invasive species. ] ’ P
wind patterns, unusual
weather
events, spread via M4.1 M4.2
migratory Long-Term Short-Term
waterfowl, etc.) (Highway and (Habitat restoration,
utility enhancement
Interchgi:ected Intg:f).azsin rights-of-way, land prescribed burning,
Waterways Transfers clearing, logging, etc.)
(Aqueducts, etc.)
etc.)
M2.1.1 M2.1.2 M2.1.3 Important Note: The natural spread
Freshwater Marine/Estuarine Domestic of invasive species is arecognized
Canals Canals Waste pathway of introduction into new
Streams areas, but is not one that will be

addressed by the team for the
purposes of determining pathway
priority, prevention measures, or
best management practices.

This appendix is not an official part of the standard. It is provided for information
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M5.2
Landfill
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Pathways List - Pathways Lists and Sub-Pathways

(Color-Coded to Match Prior Charts)

(T) Transportation

T 1 Modes of Transportation
T1.1 Air
T1.2 Water/Aquatic
T1.2.1 Ship Ballast Water
T1.2.2 Hull/Surface Fouling
(i.e., Recreational Boats and Vessels)
T1.2.3 Stowaways in Holds
T1.2.4 Superstructures/Structures
Above Water Line
T1.2.5 Transportation/Relocation of
Dredge Spoil Material
T1.3 Land Terrestrial
T1.3.1 Cars, Buses, Trucks, ATVs.
Trailers for recreational boats
T1.3.2 Trains, Subways, Metros, Monorails
T1.3.3 Construction/Firefighting Vehicles
T1.3.4 Hikers, Horses Pets
T2 Military Travel and Transportation of Military Vehicles
T2.1 Baggage/Gear
T2.2 Equipment
T3 Items used in the Shipping Process
T3.1 Containers
T3.2 Packing Materials
T3.2.1 Wood Packing Materials
T3.2.2 Seaweed
T3.2.3 Other Plant Materials
T3.2.4 Sand/Earth
T4 Mail/Internet Overnight shipping
T5 Travel Tourism/Relocation
T5.1 Travelers Themselves
T5.2 Baggage/Gear
T5.3 Pets/Plants and Animals Transported
for Entertainment
T5.4 Travel Consumables
T5.5 Service Industries

(L) Living Industry

L1 Plant Pathways
L1.1 Importation of Plants for Research
L1.2 Potting Soils, Growing Mediums,
Sods and Other Materials
L1.3 Plant Trade (agricultural nursery,
landscape, floral, raw logs)
L1.3.1 Plant Parts
L1.3.1.1 Above-Ground Plant Parts
L1.3.1.2 Below Ground Plant Parts
L1.3.1.3 Seeds and the Seed Trade
L1.3.1.4 Aquatic Propagules
L1.3.2 Whole Plants
L2 Food Pathways
L2.1 Live Seafood
L2.2 Other Live Food Animals
L2.3 Plants and Plant Parts as Food
L3 Non-Food Animal Pathways
L3.1 Bait
L3.2 Pet/Aquarium Trade
L3.3 Aquaculture
L3.4 Non-Pet Animals
RSPM No. 31
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L3.5 Release of Organisms for Religious,
Cultural or Other Reasons

L4 Nonliving Animal and Plant Related Pathways
L4.1 Processed and Partially Processed
Meat and Meat Processing Waste
L4.2 Frozen Seafood
L4.3 Minimally Processed Animal Products
L4.4 Minimally Processed Plant Products

(M) Miscellaneous

M1 Biocontrol
M2 Other Aquatic Pathways
M2.1 Interconnected Waterways
M2.1.1 Freshwater Canals
M2.1.2 Marine/Estuarine Canals
M2.1.3 Domestic Waste Streams
M2.2 Interbasin Transfers
M3 Natural Spread of Established Populations
M4 Ecosystem Disturbance
M4.1 Long-Term (highway and utility rights-of-way,
clearing, logging)
M4.2 Short Term (habitat restoration,
enhancement, prescribed burning)
M5 Garbage
M5.1 Garbage Transport
M5.2 Garbage Landfil

This appendix is not an official part of the standard. It is provided for information only.
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Appendix 2: Example of scoring system for section 2.2.1

If an NPPO chooses to assess pathways quantitatively, the calculations may be done
using the following formulas:

Exposure or fate of the commodity or other entity in the environment = (intended use) x
(ease of inspection of the commodity or entity factors) x (management/control factors) x
(pathway magnitude factors) x (contamination factors).

Probability of entry or spread of a pest or pests via the pathway = (ease of inspection
for the pest factors) x (ease of detection factors) x (magnitude factors) x (survivability
factors) x (environmental factors).

Consequences of entry or spread of a pest or pests via the pathway = (Economic
consequences factors) + (Environmental consequences factors).

Pest risk via a pathway = (Probability of entry or spread a pest or pests) X
(Consequences of entry or spread of a pest or pests).

Pathway risk = (Exposure or fate of the commodity or other entity in the environment) x
(Pest risk via a pathway).

" The likelihood is that the pest will 1) enter the pathway; 2) survive the pathway; 3) exit the pathway; 4) survive in a
novel environment and 5) spread in the novel environment. The consequences are negative environmental,
economic, or social/political effects from the pests.

" Another example of grouping pathways, for which broad groups are characterized according to the degree of human
intervention attributable to pathways, may be found in Hulme et al. (2008). These groupings may be considered in
ranking and prioritization.
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